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ABSTRACT.—The land snails and slugs have the highest level of endemism among all major animal groups on the
California Channel Islands, with nearly 75% of the native terrestrial species confined to one or more of the 8 islands. In
spite of this endemism, and in spite of the rarity of some species, the snails and slugs are one of the most poorly known
groups. We present the first comprehensive overview of the land mollusk fauna of the Channel Islands, along with the
results of recent intensive inventory studies. Surveys on San Clemente Island have increased the number of land
mollusk species known from that island by 50%, and a single survey trip to Santa Rosa Island more than doubled the
number of species known on that island. More additions to the land snail and slug fauna are certain for the poorly
surveyed northern Channel Islands. This new information has provided insight into trends in species diversity and biogeographic patterns, with marked differences in species composition between the northern and southern islands. Our
surveys to date suggest a strong link between the recovery of native vegetation on the islands and the population status
of land snails and slugs, with substantially larger numbers of native mollusks on those islands that have been free of
nonnative mammals the longest. Survey work is continuing, but it is clear that some very rare endemic snails and slugs
on the islands merit specific management attention.
RESUMEN.—Los caracoles y las babosas de tierra poseen el mayor nivel de endemismo entre los principales grupos
de animales de las Islas del Canal de California (California Channel Islands), donde casi el 75% de las especies terrestres
nativas están confinadas a una o más de las ocho islas. A pesar de ello, y de la rareza de algunas especies, los caracoles y
las babosas son, además, uno de los grupos menos conocidos. Presentamos la primera descripción completa de la fauna
de moluscos terrestres de las Islas del Canal, junto con los resultados de recientes estudios intensivos de inventarios.
Los muestreos en la Isla San Clemente, han aumentado en un 50% el número de especies de moluscos terrestres conocidos, y un único viaje de muestreo a la Isla Santa Rosa duplicó con creces el número de especies conocidas en esa isla.
El crecimiento de la fauna de caracol y babosa terrestres de las Islas del Canal del norte son innegables, a pesar de
haber sido escasamente estudiadas. Esta mejora en la comprensión ofrece nuevos conocimientos sobre las tendencias en
la diversidad de las especies y los patrones biogeográficos, con marcadas diferencias en cuanto a la composición de las
especies, siendo más evidente entre el norte y el sur de las islas. Hasta la fecha, nuestros estudios sugieren un fuerte
vínculo entre la recuperación de la vegetación nativa de las islas y el estado de las poblaciones de los caracoles y babosas
terrestres, con un número sustancialmente mayor de moluscos nativos en estas islas, las cuales permanecieron libres de
mamíferos no nativos durante un tiempo más prolongado. Nuestro estudio continúa, pero está claro que algunas
especies de caracoles y babosas endémicas muy raras de las islas merecen especial atención en cuanto a su gestión.

The land mollusk fauna of the California
Channel Islands represents an outstanding but
largely overlooked component of the biological
diversity of this region. Although there have
been preliminary studies (e.g., Kanakoff 1950,
Roth 1975, Hochberg 1979, Pearce 1990, Roth
1996), knowledge of the land snail fauna on
these islands remains especially poor in areas
that are critical to protection and management

of the natural resources of the islands. Previous
compilations of Channel Islands land mollusks
(Roth 1975) found that nearly 75% of the
known species are endemic to the islands,
found nowhere else in the world.
Human-caused changes to the islands have
had severe negative effects on the flora and
fauna there. The introduction of grazing animals and their subsequent increase to large
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numbers, the intentional clearing and cultivation of land, the spread of many invasive
nonnative plant species, and the introduction of other nonnative animal species have
all had detrimental effects on native plants
and animals, including land snails. Some
species, such as the large cactussnails in the
genus Xerarionta, remain widespread, common, and conspicuous. Other species, however, have been reduced to low numbers in
restricted ranges.
From a scientific and conservation standpoint, the mollusk fauna of the islands is valuable in the study of regional biogeography—
elucidating (1) the past forces that produced
current distribution patterns and levels of
narrow endemism and (2) the impending
changes that may alter species distributions
and numbers. Further, because of patterns of
endemism, restricted geographic and habitat
ranges, and strong dependence on temperature and moisture regimes, snail and slug
species are at particular risk from changes in
regional climate. Mollusks represent an extreme in terms of their limited ability to
migrate to suitable new habitats when their
current range becomes unsuitable.
Our objectives here are to provide a current
overview of land mollusk species diversity for
the California Channel Islands, including new
data from recent and ongoing surveys of each
of the islands, a preliminary description of
biogeographic patterns, and an assessment of
the current conservation status of the species.
We summarize what is known about the population status and trends of different species on
the islands, the occurrence and distribution of
nonnative snails and slugs, and what is known
of the rarest species on the islands. Our primary focus is on terrestrial mollusks, but we
also include data on freshwater and semiaquatic species.
METHODS
Study Area
This overview covers the 8 California
Channel Islands, located off the southern
California coast between Point Conception
on the north and San Diego on the south.
The islands consist of 2 groups—a chain of 4
northern islands and the 4 more widely separated southern islands. They range in size
from Santa Cruz Island at 250 km2, in the

northern chain, to Santa Barbara Island at
2.6 km2, in the southern group. Distance to
the nearest point on the mainland varies from
19 km for Anacapa Island, at the east end of
the northern chain, to 98 km for San Nicolas
Island, in the southern group (Power 1980). The
islands are characterized by a Mediterranean
climate modified strongly by the surrounding
ocean (Power 1980). Precipitation falls primarily during the cool winter, and summer
temperatures are typically mild. Vegetation on
the islands ranges from xeric cactus-dominated
communities to grassland and coastal shrub
communities to pine- and oak-dominated forests on the large islands.
Literature and Museum
Specimen Review
We reviewed published literature, unpublished reports, and museum specimen data for
the land snails and slugs on the California
Channel Islands. Particularly important regional
museum collections for the Channel Islands
include the Natural History Museum of Los
Angeles County, the Santa Barbara Museum
of Natural History, the San Diego Natural
History Museum, and the California Academy
of Sciences. One of us (TAP) is the Curator of
Mollusks at the Carnegie Museum of Natural
History, and the extensive collections there
are also an important source of information
for the islands. We gathered data at these
museums on species, locations, numbers, and
habitat, and we assembled other ecological
information where available. Older records at
these museums serve as an important historical baseline from which to evaluate trends in
snail distribution and numbers.
Field Surveys
New field surveys on all of the islands are
ongoing, adding to years of work by the
authors on the southern islands, particularly
San Nicolas, Santa Barbara, and San Clemente
Islands. Field sampling methods include visual
searches (primarily for the larger snail and
slug species) and turning of surface cover
(rocks, logs, and artificial cover) to find shells
and aestivating snails. These searches are
conducted during both the active rainy season,
and during the dry season throughout the
remainder of the year. An important part of
our field survey methodology is systematic
sampling of leaf litter (e.g., Nekola 2009,
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Nekola and Coles 2010). The majority of land
mollusk species, and the great majority of
individuals, are <5 mm in size and cannot be
reliably documented by visual searches (Nekola
2009). We use the protocol developed for
sampling conducted across North America for
the minute land mollusk taxa (Nekola and
Coles 2010). This protocol employs a nested
sieve for separating a coarse litter/snail fraction (>2 mm) and a fine fraction (0.6–2.0 mm).
Typical samples require field sieving of 2–4 m2
of total surface area and result in a total collected sample of about 500 mL (litter plus
snails). Final processing (sorting, identification,
and counting) is completed at lab facilities.
Consistency in field methodology allows comparisons among different habitats on individual islands, as well as with other island and
mainland sites.
Voucher specimens are collected for identification and documentation. They are deposited at the Natural History Museum of Los
Angeles County, Santa Barbara Museum of
Natural History, Carnegie Museum of Natural
History, and other institutions. Most of these
specimens are empty shells, though some
living/aestivating individuals are collected for
internal morphology study (which is sometimes
required for identification) and for genetic
analyses of specific groups. Known rare species
are documented by photographs and empty
shells. Scientific and common names reported
here follow Roth and Sadeghian (2006) and
Turgeon et al. (1998), except as noted.
RESULTS
Mollusk Diversity
There are a total of 49 terrestrial and aquatic
or semiaquatic snails and slugs documented
from the Channel Islands, and one freshwater
clam (Table 1). These represent 22 taxonomic
families, with 14 of the families being native
(wholly or in part) and 8 of the families being
nonnative. The most diverse, and often the
most numerous in terms of population numbers, are the Helminthoglyptids, with 13 species (all 13 species are endemic to the Channel Islands; Table 1, Figs. 1, 2), and the tiny
Vertiginids, with 5 species (all but one endemic
to the islands; Fig. 3). Among the 44 terrestrial
snails and slugs, 33 species are native and 11
species are nonnative. The terrestrial mollusk
species total includes 8 slugs or semislugs
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(“semislug” is used here for the endemic slug
snail Binneya notabilis, which has a small flat
shell in the center of its back), and 5 of these
are nonnative. Five aquatic or semiaquatic
snail species have been documented from the
islands, along with one freshwater bivalve; one
or two of these are introduced. Records with a
question mark in Table 1 reflect uncertainty of
either the validity of the record or the species
identification. For the island tightcoil snail on
San Clemente Island, a single fragmentary
shell that appears to be from a Pristiloma species was found during field surveys on that
island in September 2014; the specimen is a
member of the family Pristilomatidae and is
tentatively assigned to Pristiloma shepardae.
In the genus Vertigo on Santa Barbara Island,
both V. californica longa and V. catalinaria have
been reported by previous authors (Hochberg
1979), but positive identification awaits genetic
analyses of specimens. The meadow slug (Deroceras laeve) was reported on San Nicolas Island
by Pearce (1993: appendix), but the species
has not been found in more recent surveys.
There is one widespread freshwater snail
on the Channel Islands: the European physa
(Physa acuta) is found on all of the islands with
perennial fresh water—even small seeps, as
on San Nicolas Island. Despite its common
name, this snail is a native, cosmopolitan
species that is spread widely by birds
(Wethington and Lydeard 2007; see also
Ramsden 1914). The big-eared radix (Radix
auricularia) was introduced to North America
in the late 1800s (Mills et al. 1993) and is now
widely distributed across the United States
and Canada. The species has a patchy distribution in California, including the southern
California mainland in proximity to Santa
Catalina Island (Kipp et al. 2017). The record
from Santa Catalina Island (Santa Barbara
Museum of Natural History #141949) is the
only report from the Channel Islands. The
Mexican rams-horn (Planorbella tenuis) may
also be introduced to Santa Catalina Island, as
records for this species are in or near nonnatural, impounded ponds on the island. The
2 truncatella species (Truncatella californica
and T. stimpsonii) occur in beach-cast eelgrass
and kelp on low-energy beaches adjacent to
sheltered marine waters. They occur on some
of the Baja California Islands (Isla San Martín)
north to Santa Catalina Island, and along the
coast to San Diego. On Santa Catalina Island,

Family Helicidae
*Brown gardensnail (Cornu aspersum)
Family Helminthoglyptidae
San Miguel shoulderband (Helminthoglypta ayresiana)
Limu shoulderband (H. sanctaecrucis)
Avalon islandsnail (Micrarionta beatula)
Santa Barbara islandsnail (M. facta)
San Nicolas islandsnail (M. feralis)
San Clemente islandsnail (M. gabbi)
no common name (M. maxima)
Pricklypear islandsnail (M. opuntia)
Santa Catalina islandsnail (M. rufocincta)
Plain cactussnail (Xerarionta intercisa)
Catalina cactussnail (X. kellettii)
Wreathed cactussnail (X. redimita)
Tryon’s snail (X. tryoni)
Family Oreohelicidae
Catalina mountainsnail (Radiocentrum avalonense)
Family Helicodiscidae
*Smooth coil (Lucilla singleyana)
Family Punctidae
Pinhead spot (Paralaoma servilis)
Small spot (Punctum minutissimum)
Spot snail sp. (Punctum sp.)
Family Haplotrematidae
Catalina lancetooth (Haplotrema catalinense)
Ribbed lancetooth (H. duranti duranti)
Guadalupe lancetooth (H. guadalupense)
Family Oxychilidae
*Dark-bodied glass snail (Oxychilus draparnaudi)
Family Pristilomatidae
Island tightcoil (Pristiloma shepardae)
Family Gastrodontidae
Striate snail (Striatura sp.)
*Quick gloss (Zonitoides arboreus)
Family Polygyridae
Chaparral snail sp. (Trilobopsis sp.)
X
X

X

X

X

X
X

X

X

X

X

X

SCA

X

X

X

X

X

X

SNI

X?

X

X

X

X
X

X

SCL

X

X

X

SBI

X

X

AI

X

X

X

X

X

X

X

X
X

X

X

SRI

X

X

X

SCR

X

X

SMI

Nonnative

Nonnative

Critically Endangered

Vulnerable
Vulnerable

Vulnerable

Vulnerable

Vulnerable
Critically Endangered
Vulnerable

Nonnative

IUCN status / notes

TABLE 1. Distribution and status of land and freshwater mollusks of the California Channel Islands. Species in bold are endemic to the Channel Islands. An asterisk before the
species name indicates nonnative species. Highlighted cells under each island indicate new, previously undocumented reports. IUCN status is from IUCN (2012). Island acronyms:
AI = Anacapa, SBI = Santa Barbara, SCA = Santa Catalina, SCL = San Clemente, SCR = Santa Cruz, SMI = San Miguel, SNI = San Nicolas, SRI = Santa Rosa.
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Family Succineidae
Ambersnail (Catinella sp.)
Oval ambersnail (Novisuccinea ovalis)
Family Vertiginidae
Ribbed vertigo (Vertigo californica californica)
Elongate ribbed vertigo (V. californica longa)
Catalina ribbed vertigo (V. catalinaria)
Insular birddrop snail (V. clementina)
new species (Vertigo pimuensis)
Family Subulinidae
*Decollate snail (Rumina decollata)
Family Valloniidae
*Lovely vallonia (Vallonia pulchella)
Family Limacidae
*Meadow slug (Deroceras laeve)
*Yellow gardenslug (Limax flavus)
*Giant gardenslug (L. maximus)
*Threeband gardenslug (Ambigolimax valentianus)
Family Milacidae
*Greenhouse slug (Milax gagates)
Family Arionidae
Pacific bananaslug (Ariolimax stramineus)
Hemphill westernslug (Hesperarion hemphilli)
Slug snail (Binneya notabilis)
Family Lymnaeidae
*Big-eared radix (Radix auricularia)
Family Planorbidae
Mexican rams-horn (Planorbella tenuis)
Family Physidae
European physa (Physa acuta)
Family Truncatellidae
California truncatella (Truncatella californica)
no common name (T. stimpsoni)
Family Sphaeriidae [Class Bivalvia]
Peaclam (Pisidium sp.)

TABLE 1. Continued.

X?

SMI

Near threatened
Nekola et al. 2018

IUCN status / notes

X

X

X
X
X

X

X
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X

X

X
X
X

X

X

X

X

X?

X
X

X
X
X
X

Nonnative

Data deficient

Nonnative

Nonnative
Nonnative
Nonnative
Nonnative
X

X

X

X
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X?

X

X
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Nonnative

X
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X?

AI
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X

X?
X?
X

X
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Nonnative

X

X

X

X

SCA

X

X

X

X
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X

X
X

SCL
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Fig. 1. Aestivating cactussnails on the underside of a board on San Clemente Island. Most are the heavily ribbed plain
cactussnail (Xerarionta intercisa); the 2 large, dark individuals at the upper and lower left, and the individual with the
prominent dark band at the lower right, are wreathed cactussnails (X. redimita). Four cactussnail species are endemic to
the 4 southern Channel Islands. U.S. Geological Survey photo by C.A. Drost.

Fig. 2. Active individual of the Limu shoulderband snail (Helminthoglypta sanctaecrucis) on Santa Cruz Island. This is
the common large snail on Santa Cruz and Anacapa Islands. The shell of this individual is unusually dark. The closely
related San Miguel shoulderband (Helminthoglypta ayresiana) is found on Santa Rosa and San Miguel Islands. Photo
courtesy of W. Hoyer, U.S. Navy.
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Fig. 3. Two of the smallest snail species in the land mollusk fauna of the California Channel Islands. Though they
typically go unseen, in favorable habitat on some of the islands individuals of these species may number in the hundreds
or thousands per square meter. Photo by J. Nekola.
TABLE 2. Species numbers of terrestrial snails and slugs, and aquatic and semiaquatic mollusks, on the California
Channel Islands. Note that the number of endemic terrestrial species is a subset of the number of native species for
each island. Island abbreviations are listed in the caption of Table 1.

Terrestrial
Native
Endemic
Nonnative
Aquatic
TOTAL SPECIES

SCL

SNI

SCA

SBI

13
8–9
2
1
16

7
6
4–5
1
12–13

13
8
8
5
26

7–8
6–7
1
0
8–9

these species have only been reported from
the protected beaches at Two Harbors (Pilsbry
1948). Similarly protected, low-energy beaches
do not appear to be available on the other
Channel Islands.
Our recent field surveys have substantially
increased the known land mollusk fauna for
some of the islands. Surveys in 2013 and 2014
on San Clemente Island increased the number
of species known from that island by 60%,
from 10 species prior to 2013 to 16 at present
(Table 1; species total includes 2 nonnative
species and 1 aquatic species). Similarly, surveys in 2016–2018 increased the known fauna
from 11 to 17 on Santa Cruz Island and nearly
doubled the species total from 7 to 13 on
Santa Rosa Island (including aquatic and
nonnative species in both cases). New additions to the island mollusk fauna include some
species not previously reported on any of the

AI
3–4
2–3
1
0
4–5

SCR

SRI

SMI

10
4
5
2
17

10
4
1–2
1
12–13

3
2
0
0
3

islands (oval ambersnail, Novisuccinea ovalis,
on San Clemente Island) and 2 species new to
science: a new species of Vertigo on Santa
Catalina Island (V. pimuensis, Nekola et al.
2018) and a new chaparral snail (Trilobopsis sp.)
on Santa Cruz Island.
Species richness of native land mollusks on
the southern Channel Islands ranges from 7 on
San Nicolas Island to 13 on San Clemente and
Santa Catalina Islands (Table 2). Ten native
species are known from both Santa Cruz and
Santa Rosa in the northern islands after recent
surveys, but these numbers are preliminary;
both islands require more extensive study, and
the species totals may increase. Anacapa and
San Miguel Islands have received the least
study of any of the islands, and the species
totals for those islands are certain to increase—
perhaps substantially.
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Fig. 4. Comparison of endemism levels among major invertebrate groups of the California Channel Islands. “Lepidoptera” includes all butterflies and moths, and “butterflies” includes only that component of Lepidoptera. References
for other invertebrate groups are Rust et al. (1985; mealybugs, bees, and sphecid wasps), Weissman (1985; Orthoptera),
and Powell (1985; Lepidoptera, including butterflies). The n above each column indicates the total number of species of
that group that are documented on the Channel Islands.

Endemism
Of the 33 species of native land snails and
slugs on the Channel Islands, at least 24 are
endemic, or “near-endemic,” to the islands (we
refer to the Catalina cactussnail, Xerarionta
kellettii, as near-endemic; in addition to Santa
Catalina Island, it is also known from the adjacent Palos Verdes Peninsula on the mainland).
These species represent 73% of the land snail
and slug fauna on the islands. The southern
islands have a higher proportion of endemic
species compared to the northern islands
(Table 2). The level of endemism on the southern islands ranges from 62% (Santa Catalina
and San Clemente Islands) to 86% (San Nicolas Island) to possibly 88% on Santa Barbara
Island (depending on whether 2 or 3 endemic
Vertigo species are present). Based on surveys
to date, the 2 best-surveyed northern islands
have endemism levels of 40% (Santa Rosa and
Santa Cruz Islands).
The land mollusks have a substantially
higher level of endemism on the Channel
Islands than other plant and animal groups.
The endemism level of land snails and slugs
is 3 to over 10 times higher than other invertebrate groups that have been studied, including grasshoppers and crickets (Orthoptera),
butterflies and moths (Lepidoptera), and bees
and wasps (Hymenoptera; Fig. 4). Endemism
levels for vascular plants on the Channel

Islands are generally under 10%, except for
on San Clemente Island, where 15% of the
native plant species are endemic (Raven 1967,
Oberbauer 2002).
Relative Abundance and Rarity
Our field surveys record the numbers of
snails of each species at each sample site. All
of the Channel Islands are recovering from
severe impacts of domestic and feral grazing
animals and other large mammals, and substantial differences in numbers of snails on
the different islands show a clear relationship
to the span of time since large nonnative
mammals were removed from each island
(Table 3). The last large mammals were removed from Santa Cruz and Santa Rosa
Islands within the last 10 years, while San
Clemente Island has been free of nonnative
large mammals for close to 30 years, and San
Nicolas Island for nearly 70 years (McChesney and Tershy 1998, Lombardo and Faulkner
2002, Garcelon et al. 2005, Knowlton et al.
2007, Junak 2008, and Parkes et al. 2010).
Diversity and particularly abundance of land
snails is markedly higher on the latter 2 islands.
Species richness was nearly as high at a few
sites on Santa Cruz Island and Santa Rosa
Island, but consistently high diversity was
recorded at sampling sites on San Clemente
Island and San Nicolas Island. Large snail

DROST ET AL.

♦

CHANNEL ISLANDS LAND MOLLUSKS

807

Fig. 5. An active individual of the San Nicolas islandsnail (Micrarionta feralis). This species is known only from an
area of about 2 ha on San Nicolas Island. This species, along with the Catalina mountainsnail (Radiocentrum avalonense)
on Santa Catalina Island and the slug snail (Binneya notabilis) on Santa Barbara Island, are 3 of the rarest land mollusks
on the California Channel Islands. Photo courtesy of W. Hoyer, U.S. Navy.
TABLE 3. Land snail abundance on 4 of the California Channel Islands in relation to removal of nonnative grazing
animals. “Date removed” is the approximate year that the last large, nonnative mammals on the island were removed;
“snail richness” is the maximum number of snail species per sample site; “mean number” is the average count of large
snail species (Helminthoglypta, Micrarionta, Xerarionta). See text for further explanation.
Island

Last large mammals

Santa Rosa
Santa Cruz
San Clemente
San Nicolas

Mule deer, elk
Feral pig
Feral goat
Feral sheep

species were ubiquitous on San Clemente
and San Nicolas Islands (islandsnails, Micrarionta spp., and cactussnails), while large snails
(shoulderbands, Helminthoglypta spp.) were
absent from most sites on Santa Cruz and
Santa Rosa Islands and were present in only
low numbers at others. In favorable sites on
the southern islands, numbers of large snails
could be exceptionally high, with maximum
counts of 162 per site on San Clemente Island
and 231 on San Nicolas Island. Numbers of
the minute snails, like the Vertigo species,
followed the same pattern; numbers in single
samples ranged into the hundreds and sometimes thousands at sample sites on the southern islands, with high counts of 1524 per
sample on San Clemente Island and 3087 per
sample on San Nicolas Island. Where Vertigo
was found on the northern islands (Santa
Cruz and Santa Rosa), numbers were less
than 50–100.

Date removed

Snail richness

Mean number

2011
2007
1989
1949

5 spp.
5 spp.
7 spp.
6 spp.

1.0
1.8
12.9
12.1

None of the Channel Islands species are
listed as Threatened, Endangered, or Candidate for Listing under the U.S. Endangered
Species Act, nor by the State of California
(CDFW 2017), but at least 3 species are
known to be highly restricted in distribution
and numbers. Two of these—the San Nicolas
islandsnail (Micrarionta feralis) on San Nicolas Island (Fig. 5) and the Catalina mountainsnail (Radiocentrum avalonense; see Hochberg et al. 1987) on Santa Catalina Island—
are listed as Critically Endangered by the
International Union for Conservation of
Nature (Table 1). The third—the slug snail on
Santa Barbara Island—is listed as “Data deficient.” All 3 species are found on single
islands and have total known ranges of <2 ha.
Several other species that are endemic to the
Channel Islands are listed as “Vulnerable” or
“Near Threatened” (Table 1), but the remaining species lack designated IUCN status.
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Nonnative Species
One-fourth of the overall total of 44 land
snails and slugs on the Channel Islands are
nonnative species. Most or all of these nonnatives evidently arrived on landscape and
ornamental plants and other materials that
were brought to the islands. The highest numbers of nonnative species have been recorded
on Santa Catalina Island (8 nonnatives out of
21 terrestrial species, 38%) and San Nicolas
Island (5 out of 12 terrestrial species, 42%;
Tables 1, 2). Most of these introduced species
are generally restricted to developed areas
and other sites with supplemental water. At
least 2 nonnatives are known to be spreading,
however. The decollate snail (Rumina decollata) was first documented on San Nicolas
Island in 1983 in an area of planted, nonnative
pine trees in the U.S. Navy town area. This
species had spread by about 0.4 km after 12
years (Tupen and Roth 2001) and has now
spread over an area of approximately 1 km2,
with some individuals found up to 1.7 km
from the point of introduction. This species is
a concern because it is known to prey on other
snail species. Also on San Nicolas Island, the
brown gardensnail (Cornu aspersum; also called
Helix aspersa) was first found in 1980 at sites
of ornamental plantings on the northwest part
of the island. Gardensnails have now spread
over approximately 7 km2 of stable dune and
mixed shrub native habitat on the western half
of the island.
DISCUSSION
The 8 California Channel Islands support
at least 33 native terrestrial snails and slugs.
The 11 nonnative species that have been
introduced to one or more of the islands, plus
6 aquatic and semiaquatic mollusks, bring the
total documented mollusk fauna to 50 species
(Tables 1, 2). Some of the islands clearly need
further inventory work, particularly the 4
northern Channel Islands. Single week-long
trips to Santa Cruz and Santa Rosa Islands in
2016 increased the known native land mollusk fauna on Santa Cruz by over 40% (from
7 to 10 species) and more than doubled the
native species known on Santa Rosa (from 4 to
10 species). New additions include previously
undescribed species on Santa Catalina and
Santa Cruz Islands. Anacapa and San Miguel
Islands need additional survey work. Use of a

systematic technique for sieving leaf litter
(Nekola 2009, Nekola and Coles 2010) has been
particularly important in documenting additions
to the island snail faunas and more accurately
quantifying distribution and abundance.
Some reports suggest that the northern
group of the Channel Islands (San Miguel,
Santa Rosa, Santa Cruz, and Anacapa) have
fewer land mollusk species (e.g., Chambers
1998). However, our surveys indicate that
the supposed lower species richness of the
northern islands reflects (at least in part)
more limited inventory effort on those
islands. The southern islands have larger
numbers of large snail species but are lacking
native slugs that are found on the northern
islands. We expect further inventory study
will increase species numbers on all 4 of the
northern islands.
Some groups continue to present taxonomic
questions. The lancetooth snails (genus Haplotrema) are at present represented by 3 species on the islands (Table 1). However, across
the 5 islands where the ribbed lancetooth
(H. duranti duranti) occurs, there is evident
variation in shell features that may represent
additional specific or subspecific differentiation. Differentiation between the northern
and southern island forms seems particularly
likely. The ambersnails (Catinella spp.) have
long been taxonomically difficult (Pilsbry 1948,
Burch 2008); several different names have
been applied to specimens from the Channel
Islands, and at least some of these are clearly
incorrect. One of us (BR) dissected and examined fresh Catinella specimens collected in
our surveys, and the reproductive anatomy
identified these specimens as belonging to
the subgenus Mediappendix. Pending further
study, we are listing the ambersnails from both
the northern and southern islands as simply
Catinella sp.
Sixteen of the 24 Channel Islands–endemic
land snail species are restricted to a single
island. All of these single-island endemics
occur on the southern islands except for the
new chaparral snail species on Santa Cruz
Island. The islandsnails and cactussnails contribute the majority of these single-island
endemics. Further study of local distribution
and abundance is needed on some of the
islands, but many of the endemic species are
widespread and numerous on the islands on
which they occur. Three species stand out as
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particularly rare and in need of management
consideration: (1) the slug snail on Santa Barbara Island, (2) the San Nicolas islandsnail on
San Nicolas Island, and (3) the Catalina mountainsnail on Santa Catalina Island.
Nonnative snails and slugs have come to
represent one-quarter of the land mollusk
fauna, with Santa Catalina, San Nicolas, and
Santa Cruz Islands having the highest numbers of introduced species. The majority of
these introductions are largely confined to
human-modified habitats, but at least 2
species have expanded into native habitats.
Land managers on the islands have adopted
stringent procedures to limit further establishment of nonnative plants and animals,
but additional introductions continue to be a
threat; in 2016, a live brown gardensnail was
found in landscaping materials shipped to
San Nicolas Island (W. Hoyer, U.S. Navy,
personal communication).
A particularly promising finding of our
surveys is the apparent response of native land
snails to vegetation and soil recovery following removal of disturbance by large nonnative
mammals on the islands. Recovery of vegetation, and subsequent recovery of native snail
and slug populations, may take place on a
timescale of decades—though it may be possible to accelerate recovery through active
management efforts. Vegetation restoration
programs on the islands and control of nonnative mammals where they still occur will
also benefit the unique native land mollusks
of the Channel Islands.
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